Summary. 'Interstitial fluid' containing high levels of testosterone (60\p=n-\250 ng/ml) was recovered from the testes of rats, the amounts increasing with increase in age and testis weight. Injection of 170 i.u. hCG/kg resulted 20 h later in significant increases in interstitial fluid and its testosterone content (300\p=n-\800 ng/ml). In immature rats this effect of hCG was dose-dependent and time-related and the accumulated fluid contained high levels of potassium and phosphate; levels of sodium, calcium and protein were similar to those in serum. At 20 h after injection of hCG, other testicular changes were (1) increased 'adhesiveness', (2) reduced in-vitro binding of 125I-labelled hCG, and (3) an hCG-induced increase in the testis :blood ratio of hCG in vivo.
Introduction
Injection of male rats with human chorionic gonadotrophin (hCG) or luteinizing hormone (LH) results in a prolonged decrease in testicular LH (hCG) receptors (Hsueh, Dufau & Catt, 1976 ; Sharpe, 1976; Haour & Saez, 1977; Purvis, Torjesen, Haug & Hansson, 1977) and, in certain circumstances, a reduced capacity of the testis to secrete testosterone (Hsueh et al, 1977; Sharpe, 1977a) . In the immature rat, injection of hCG also results in a transient but substantial (20-35%) increase in testicular weight due to the accumulation of fluid (Sharpe, 1977b) . The present paper describes this effect in more detail in rats of different ages, and attempts to relate 'interstitial fluid' accumulation to other changes induced by hCG treatment.
Materials and Methods
The animals were from our inbred strain of L/H rats and were housed as described previously (de Jong & Sharpe, 1977) . At 22 days of age male rats were injected subcutaneously with 10, 1 or 0-1 i.u. hCG (Chorulon: Intervet) in 0-5 ml saline (9 g NaCl/1), and killed with ether 20 or 48 h later, when testicular 'interstitial fluid' was collected as described below. Similar procedures were followed when male rats aged 35, 50, 70 or 200 days were killed at 20 h after injection of hCG (170 i.u./kg) at a dose roughly equivalent to the 10 i.u. given to the 22-day-old rats. For all the groups equivalent numbers of saline-injected control rats were used.
Measurement of 'interstitial fluid'
The paired testes from individual rats were removed, cleaned of extraneous material, placed into pre-weighed 5-ml plastic serum vials and weighed. A small incision was then made in the caudal end of each testicular capsule, the testes were replaced in the vials and the interstitial fluid was allowed to collect in the bottom of the vial kept for 4 h at 4°C. The testes were then removed and the fluid remaining in the vials was weighed and stored at -20°C. When thawed, the fluid was centrifuged for 5 min at 1500 g and 0-1 ml of the supernatant was removed and diluted with 0-01 M-phosphate-buffered saline (pH 7-5) containing 0-1% gelatin (Sigma). Testosterone was then measured by radioimmunoassay as described by Corker & Davidson (1978) except that samples were assayed directly, as interstitial fluid from hCG-treated rats had previously been shown to give comparable results (N = 12, > 0-1 by paired / test) before and after extraction with 10 volumes of hexane : diethyl ether (4:1, v/v). Unextracted interstitial fluid from control and hCG-treated adult rats gave dose-response curves which were parallel to the standard curve (P > 0-05 in a test of non-parallelism by two-factor analysis of variance) over the range tested (0-1 to 0-01 ul equivalents of interstitial fluid). In the present study all samples were assayed together at doses in the range 0-1 to 0-02 ul, and the intra-assay coefficient of variation was ±4%. Other details of the assay method and separation procedure were as given by Corker & Davidson (1978) . The sensitivity of the assay was 120 pg/ml. Quantitative assessment of the concentration of various non-hormonal factors in interstitial fluid and serum from immature hCG-treated rats was kindly performed by Dr J. Seth using a computer-linked Technicon sequential autoanalyser.
Binding ofn5I-labelled hCG After the above procedures, testes from control and hCG-treated rats were decapsulated and homogenized, and the in-vitro binding of 125I-labelled hCG was determined as described previously (Sharpe, 1976) using 20 mg homogenate and 15 ng I25I-labelled hCG/ml for incubation. The hCG (CR119; 11 600 i.u./mg) was labelled with 125I by the method of Miyachi, Vaitukaitis, Nieschlag & Lipsett (1972) to a specific activity of 64 µ /µ^. The in-vivo testicular binding of 125I-labelled hCG was assessed as described previously (Sharpe, 1976) following injection of rats aged 25, 60 or 120 days with 10 ng 125I-labelled hCG (0-12 i.u.) alone or together with 10 i.u. unlabelled hCG in 0-2 ml 0-01 M-phosphate-buffered saline.
Isolation 
Results
Interstitial fluid accumulation Compared to controls, injection of 22-day-old rats with 1 or 0-1 i.u. hCG had only minor effects on the recoverable amounts of interstitial fluid at 20 h after injection, whilst treatment with 10 i.u. hCG increased fluid levels 20-fold at this time (Table 1) ; at 48 h after treatment with these doses of hCG, interstitial fluid values were not different from those of controls (Table 1) . Testis weight and recoverable interstitial fluid increased with increase of age in control rats (Table 2) and at each age injection of 170 i.u. hCG/kg significantly increased testis weight 20 h later; depending on age, between 56 and 99% of this change could be accounted for by increased amounts of interstitial fluid (Table 2) .
Interstitial fluid composition
The concentration of testosterone in interstitial fluid from pubertal (50-and 70-day-old) control rats was 3-4 times higher than the levels in adult (200-day-old) rats, and a similar pattern was evident following injection of hCG, although this treatment significantly increased the fluid concentration of testosterone at each age (Table 2) . 5-0 ± 6-6 107-5 ± 22-5*** 11-5 ± 10-8 16-3 ± 6-2* 7-5+ 6-2 5-0 ± 7-6 8-5 ± 6-5
Significantly different from control value, *P< 005; ***P< 0-001. Significantly different from respective control value, *P < 0-05; **P < 0-01; ***P < 0-001.
The concentration of various non-hormonal factors in serum and interstitial fluid, collected 16 h after injection of 25-day-old rats with 10 i.u. hCG, is shown in Table 3 . The protein content and concentrations of sodium and calcium in interstitial fluid were similar to those found in serum whereas the concentrations of potassium and phosphate ions were higher than those in serum. (Table 2 ).
In vivo, the ratio of radioactivity in the testes to that in the blood (T/B) after injection of 10 ng 125I-labelled hCG, increased (P < 0-01) between 4 and 12 h in 25-day-old rats and between 4 and 20 h in 60-and 120-day-old rats and then declined gradually (Text- fig. la ). In comparison, injection of 10 i.u. unlabelled hCG + 10 ng I25I-labelled hCG (0-12 i.u.) resulted in a similar pattern of uptake but with a doubling (P < 0-01) of the T/B ratio of radioactivity at 12 and 20 h in all three age groups (Text-fig. lb ); this occurred despite the effective dilution of circulating levels of 125I-labelled hCG by a factor of 1:80. Blood levels of 125I-labelled hCG were highest at 4 h after injection and then declined with a half-life of approximately 12 h (25-day-old rats) or 20 h (60-and 120-day-old rats). In another experiment in which 25-day-old male rats were killed 16 h after injection of 10 i.u. unlabelled hCG + 10 ng 125I-labelled hCG, the ratio of radioactivity in interstitial fluid to that in the blood was 1-13 ± 0-08 (mean ± s.d., = 5) whereas in the same rats the testis tissue:blood ratio was significantly higher (P < 0-001) at 2-78 ±0-51.
Adhesiveness'
The preparation of testicular homogenates for receptor-binding studies (Sharpe, 1976) involves resuspension of a sedimented pellet in buffer. This is normally achieved simply by vortexing for 5-10 sec but the pellet failed to resuspend when tissue was taken at 12, 16, 20 and 24 h from 21-day-old rats after injection (N = 3 or 4 at each time) of 10 i.u. hCG and only partly resuspended at 6 and 8 h after injection. Resuspension was normal by 30 h after injection.
The preparation of isolated Leydig cells using collagenase results in cell dispersion within 20 min when testes of immature control rats are used. In contrast the testes from 4 rats killed 20 h after injection of 10 i.u. hCG remained completely intact even after 45 min incubation with collagenase, and similarly at 20 h after injection of 4 i.u. hCG, minimal dispersion of the testicular tissue was achieved. At 40 h after injection of 10 i.u. hCG normal testicular dispersion was achieved by 20 min of incubation with collagenase.
Discussion
Most reports concerning testicular fluid in the literature refer to rete testis fluid which is believed to be secreted by Sertoli cells into the lumen of the seminiferous tubules (see Waites & Setchell, 1969; Setchell, 1970 ). The testicular fluid described in the present paper is referred to as 'inter¬ stitial fluid' as this is presumably where it accumulates in the testis. Using techniques similar to those presently used, Pande, Chowdhury, Dasgupta, Chowdhury & Kar (1966) collected fluid from the untreated rat testis and considered it to represent testicular lymph, which normally fills the interstitial spaces of the rat testis (see Fawcett, Neaves & Flores, 1973) . Although the composition of 'interstitial fluid' appears similar to that described for testicular lymph (Pande et al, 1966; Setchell, 1970) , it has a much higher concentration of potassium; this may be a consequence of cell damage (perhaps indicated by the high level of aspartate aminotransferase) or leakage of the ion from the seminiferous tubules, as the level of potassium found was similar to that reported for rete testis fluid (Setchell, 1970) . However, in other respects, 'interstitial fluid' and rete testis fluid appear quite different. Firstly, the latter has very low levels of protein and phosphate in relation to serum (Setchell, 1970) whereas 'interstitial fluid' has a similar protein content and an elevated level of phosphate compared to serum. Secondly, whereas hCG stimulates the accumulation of 'interstitial fluid' it has been reported to have either no effect (Setchell, Duggan & Evans, 1973) or to reduce the flow rate of rete testis fluid at 12 to 24 h after injection (Laporte & Dacheux, 1977a, b) . Thirdly, the concentration of testosterone in 'inter¬ stitial fluid' from rats of different ages treated with hCG was in the range 300-800 ng/ml which is considerably higher than the levels reported by Harris & Bartke (1974) for rete testis fluid in rats treated with hCG, but is similar to values reported in interstitial fluid obtained by micro¬ puncture of the rat testis (Comhaire & Vermeulen, 1976 ). It has previously been shown (Sharpe, 1977b ) that injection of immature rats with 10 i.u. hCG led to no increase in 'interstitial fluid' until after 6 h with levels peaking at 12-20 h and falling to control levels by 40 h after injection. The present data also show fluid accumulation at decrease in the stimulatable capacity of the testis to secrete testosterone (Hsueh et al, 1977; Sharpe, 1977a) . It is especially interesting that the latter effect only occurs (in the immature rat) with doses of 10 i.u. hCG or more, precisely the dose which causes major accumulation of'inter¬ stitial fluid'. It is also relevant that in the cryptorchid adult rat, in which serum levels of LH are 3-4 times higher than normal, as much as 50% of testicular weight may be accounted for by ' interstitial fluid' containing high levels of testosterone (Sharpe, Kerr & de Kretser, 1978) .
The hCG-induced accumulation of 'interstitial fluid' in the immature rat testis can be inhibited by cycloheximide, a treatment which also interfers with the induced loss of LH receptors (Sharpe, 1977b) . This raises the possibility that these two effects of hCG may be dependent on the synthesis of the same protein(s). However, in contrast to the hCG-induced accumulation of'interstitial fluid', LH receptor loss persists for long periods (Hsueh et al, 1976; Sharpe, 1976) , is not maximal until 2 days after treatment (Hsueh et al, 1977) and occurs even with very small doses of hCG (Sharpe, 1976) 
